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(54) Title: BATCHING WITH FEEDBACK CORRECTION 

(57) Abstract: This invention relates to a method and apparatus for automatically batching objects into portions, comprising con- 
veying and weighing objects. An appropriate bin for each of the weighed objects is selected, wherein each bin is provided with a 
weighing means. Accordingly, the total portion weight is periodically registered. By mean of comparing the potion weight with the 
summed object weight in that portion an appropriate bin can be selected for forthcoming objects. 
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Batching with feedback correction 

This application claim priority from Icelandic application No. 6268 of February 13, 2002. 
Field of the invention 

5 The present Invention relates to a method and an apparatus for automatically batching 
objects into portions with a feedback correction. 

Background 

In various industries, basic objects are sold in batches satisfying various constraints. For 
10 example, many food objects, such as fresh or frozen fish portions, chicken portions or 
meat portions, are sold in pre-packaged batches having a predetenmlned weight and/or 
number of pieces, within given tolerance. The tolerances may be quite strict in some 
industries. 

15 In the contracts between sellers and purchasers for delivery of products must satisfy 
minimum weight or other requirements. It is important that none of the collections is 
below minimum weight, but exceeding the weight results in an economical loss for the 
manufacturer. 

20 The typical way to build up portions of objects is to weight each object prior to selecting 
the appropriate portion that is building up this particular object, where the weight of each 
portion is simply the sum of each individual object in that portion. If all the portions are 
far from the final weight limit, it is not essential which of these portions will be chosen for 
this object. If however the weight of one or more portions is closed to the final weight 

25 limit, it is essential which portion, for this particular object, will be chosen. 

GB A 2.1 1 5.630 describes system for portion weighing of material wherein an automatic 
feedback connection is Introduced to corect the weighing difference between continues 
weighing and stationary weighing. US A 3.945.448 describe similar system. As 
30 discussed hereinafter there is the fundamental difference between those prior systems, 
which do not allow selection of objects to be directed into preferred bin according to its 
first weight as well as corrected weighing for prior items already directed to a plurality of 
bins. 
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The problem with prior art methods is the inaccuracy in the weight of each portion that is 
building up, which can change the precondition when selecting an appropriate objects 
' into a portion, so that the ovenwelght of that portion is minimized. Where the weight of 
one portion Is based on the sum of each object in the portion, the enror In the weight of 
5 the total portion is the sum of enrors in of each individual object This can be related to 
the resolution in the weighing means that are being used. As an example the resolution 
in a weighing means Is 1g. This means that the en^or in weighing a single object is up to 
1g. If the number of objects In one portion is 20, the maximum error is number of objects 
multiplied with the resolution (error) for one single object, or 20*2 g=40 g. However, by 
10 registering the weight of the total portion by a single weighing procedure this en^or is 
dramatically reduced, and would in this particular example be 1*1 g=1 g. 

Description of the invention 

It is an object of the present Invention to provide an apparatus and a method for 
15 reducing this en-or by registering the weight the total portion that is building up, instead 
of relying on the sum of weights of each individual object. The portion weight can 
therefore be used for re-estimating physical characteristic for use with future weighing 
data. Thereby the enror is reduced dramatically In the weighing procedure. 

20 According to the first aspect, the present invention relates to a method for automatically 
batching objects into portions, comprising: 

• conveying a present object to be weighed, 

25 • weighing said present object to be graded and sending output signals 

representative of the weighing data, 

• selecting an appropriate bin for said weighed object where a portion of at 
least one object is formed, 

30 

• directing said object to said bin, 

• weighing said portion periodically and sending output signals 
representative of the weighing data, 
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• comparing said portion weight periodically with the summed object weight 
in said bin, and 

5 • utilizing a plurality of such comparisons for selecting an appropriate bin for 

forthcoming objects and thereby increasing weighing accuracy in the bin. 

Preferably comparing the portion weight vwth the summed object weight comprises 
detennining the difference there between. If the difference exceeds a predetennlned limit 

10 the weighing of object may be corrected, with the aim of minimizing the later 

determined differences between the portion weight and the summed object weight. A 
difference there between can also Indicate a whether a particular Items has been 
raplaces in not selected bin for that particular item. Selecting an appropriate bin for said 
weighed object is base on statistical method, but is not essential here. Seleding an 

15 appropriate bin for said weighed object may also comprise generating at least one 
portion until an upper weight limit below a target weight limit is reached and 
subsequently selecting an appropriate object with the aim of minimizing the ovenveight. 

In another aspect, the present invention relates to an apparatus for automatic grading of 
20 objects into portions, comprising: 

a conveyor for conveying the objects; 

a first weighing equipment for weighing the object to be graded as the object is 
25 conveyed on said conveyor, said weighing equipment sending output signals 
representative of the weighing data; 

means for determining an appropriate bin for said weighed object where a portion of at 
least one object is fonned, 

30 

a second weighing equipment for weighing a portion weight of said objects in at least 
one bin, said weighing equipment sending output signals representative of the weighing 
data; 
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a computer system utilizing said output signals representative of said weight data for 
comparing said portion weight periodicaliy with the summed object weight in said bin, 
'and 

5 said computer system utilizing a plurality of such comparisons for selecting an 
appropriate bin for forthcoming objects. 

Preferably the first weighing equipment is a dynamic scale and the second weighting 
equipment is a static scale. The present invention also provides a method in claims 1-6. 



10 
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Detailed description 

The above and other objects and advantages of the invention will be apparent upon 
consideration of the following detailed description, talcen in conjunction with the 
accompanying drawing. 



Figure 1 shows one embodiment for batching objects by means of utilizing the portion 
weight to conrect the actual object weight. In this embodiment the objects 9 are weighed 
on a weighing means 10, such as a dynamic scale. A weighing signal Is directed to the 
computer system 6. Based upon the weighing of the particular object, previously 

20 weighed objects as well as infomiation obtained about the accumulated weighing 12 in 
the bin and weighing criteria such as maximum overweight, the objects are accordingly 
directed them into a bin. The conveyor 1 with arm devices 3 is associated to appropriate 
bins 4. The decision of selecting the appropriate bin may 4 be based on any known 
methods for example such as statistical methods. This is however not the essential part 

25 of the present invention. The essential feature here Is the weighing means that is 
provided for weighing the portion in each of the bins 4. This reduces the error 
dramatically wherein the resolution in the weighing means is usually based on resolution 
error. This may be explained further in the following example: The weigh of one object is 
(22 ± 1) g, wherein due to the resolution in the weighing means the en^or is 1g, If the 

30 portion weight consists of 5 pieces, 22g, 23g, 19g, 20g and 25g, the total weight is (109 
± 5) g, wherein 5 g is the total error. Accordingly, the total en^or in the weight 
measurement is the sum of the en-or for each individual object. If on the other hand the 
whole portion as such is weighed such multiple error in the weight measurement does 
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not occur, and the enror is only be 1g. Also, such weighing means for each bin may be a 
static scale, which are usually more accurate than dynamic scales. 

In the embodiment in Fig. 1 , a plurality of objects 9, 1 1 are conveyed with a conveyor 
S belt 1 in a direction indicated by the arrow 2. Each object is weighed and the infoonation 
are stored in a computer system 6. This computer system 6 receives also information 
regarding the portion weight 5 periodically, so at any instant of time the actual portion 
weight is known, and compares this portion weight with the total weight that would be 
obtained by summing the weight of each individual object in this particular portion 4. 

10 From the portion weights 5 and the object weight 7 the computer system transfers the 
object with a directing amns 3 into the appropriate bin. However, a difference between 
the portion weight 5 and the summed target weight between may be due to the larger 
error occumng in summing up the individual object. This error may also be due to 
failures in directing the objects into the right bin. If such failure would occur, it would be 

IS registered instantly and appropriate arrangement could be made. If the difference is 

small, which could be due to enters in the dynamic scale 10 a con-ection procedure in the 
scale could be done, until the difference between the portion weight 5 and the summed 
weight of each individual objects is minimized. 

20 Assuming that no failures occur, and assuming that all the bins are empty, then the 
correction could be done in the following way: 

An object nr.1 is weighed on the dynamic scale and has the value w1 and is put into bin 
4, where the static scale weighs said object. This weight of the bin (with only one object) 

25 is compared to the weight from the dynamic scale. If the difference is very small, no 
con-ection in the static scale is necessary. An object nr. 5 is at some later time weighed 
with the dynamic scale and has the value w5 is put into the same bin 4. The computer 
system compared now compare the portion value portion=(w1+w2) with the summed 
value sum=w1+w2. If again the difference portion - sum is within some predetermined 

30 limit, no correction in the dynamic scale is made. If on the other hand this difference 
exceeds said predetermined limit, the dynamic scale is corrected. Again this procedure 
is repeated and again the correction if necessary. 
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In another prefenad embodiment, the batching may be based on filling portions 4 up to a 
predetennined limit, which is under a target weight limit Again the computer systems 
' registers frequently the portion weight 5 and signals when the portion weight it is close to 
the target weight limit. Thereafter, an appropriate object that has been weighed on the 
5 dynamic scale is chosen for that particular bin so that the ovenweight (the weight 
exceeding the target weight) is minimized. 



wo 03/069285 



PCT/IS03/00008 



5 



10 



15 



Claims 

1. A method for automatically batching objects into portions, comprising: 

• conveying a present object to be weighed; 

• weighing said present object to be graded and sending output signals 
representative of the weighing data; 

• selecting an appropriate bin for said weighed object where a portion of at 
least one object is formed, 

• directing said object to said bin, 

• weighing said portion periodically and sending output signals 
representative of the weighing data, 

• comparing said portion weight periodically with the summed object weight 
20 in said bin, and 

• utilizing a plurality of such comparisons for selecting an appropriate bin for 
forthcoming objects and thereby increasing weighing accuracy in the bin. 

25 2. A method according to claim 1 , wherein comparing the portion weight with the 
summed object weight comprises determining the difference there between. 

3. A method according to claim 1 or 2. wherein if the difference exceed a predetermined 
limit the weighing of objects is conrected with the aim of minimizing the later detennined 

30 differences between the portion weight and the summed object weight. 

4. A method according to any of the preceding claims, wherein the difference between 
the portion weight and the summed object weight is used for determining if a particular 
items has been replaces in not selected bin for that particular item. 
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5. A method according to any of the preceding claims, wherein selecting an appropriate 
' bin for said weighed object is base on statistical method. 

5 6. A method according to any of the preceding claims, wherein selecting an appropriate 
bin for said weighed object comprises generating at least one portion until an upper 
weight limit below a target weight limit is reached and subsequently selecting an 
appropriate object with the aim of minimizing the ovenveight. 

10 7. An apparatus for automatic grading of objects into portions, comprising: 

• a conveyor for conveying the objects; 

• a first weighing equipment for weighing the object to be graded as the object is 
15 conveyed on said conveyor, said weighing equipment sending output signals 

representative of the weighing data; 

• means for determining an appropriate bin for said weighed object where a portion 
of at least one object is formed, 

20 

• a second weighing equipment for weighing a portion weight of said objects in at 
least one bin, said weighing equipment sending output signals representative of 
the weighing data; 

25 •a computer system utilizing said output signals representative of said weight data 
for comparing said portion weight periodically with the summed object weight in 
said bin, and 

said computer system utilizing a plurality of such comparisons for selecting an 
30 appropriate bin for forthcoming objects and thereby increasing weighing accuracy in the 
bin. 

8. An apparatus according to claim 7, wherein the first weighing equipment is a dynamic 
scale. 
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9. An apparatus according to claim 7 or 8, wherein thie second wetgliting equipment is a 
' static scale. 

5 1 0. An apparatus according to any of the claims 7-9, for perfonning the method in claims 
1-6. 



10 



15 



20 



25 



30 



wo 03/069285 



PCT/IS03/00008 




Figure 1 



